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(54) Hair dye composition 

(57) Provided a hafr dye composition comprising a direct ©Ve (1 ); ' 



A^rWnR 2 -6X" 
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[wherein, A represents a ore up (2) or (3): 
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(In which, R^ R* and R* each independently represents a (stfbstMed) C V6 alky! group, ring C may have s substltuent 
or may by cye^oneensed with an aromatic ring, R« and R 7 each indepenaently represents a (substituted) C t ^ eikyl 
group, or may be coupled to form a hetemcyde together with the aolacani ratrogeo atom, Z represents a {substituted) 

divalent Baca* hyclrocaibon group and ring D may be cydooo^dcn&ed with an aromatic ring;), B represents a 
(sutstiiuted) aromatic group, R f represents H or a (substituted) alkyi group, R £ represents H or a (substituted) 

eSkyl group or a (substituted) aromatic group or may form a heterocycte together w£h the C atom of the aromatic 
ring B ? and X' represents an anionl. This hair dye composition has markedly strong hasr dyemg power and fess color 
fade over time, and undergoes a smaller change tn color ton© d the cry© even alter storage. 



CL 

ULf 



Pnrt*f by /owe. 7100% ?ms {f«J 



EP 1 142S59A2 



Description 
Technical Field 

(0001 J The present invention relates to a hair dye composition which has marfceoty high dyeing power, can impart 
in* hair waft a vivid color ranging from yellow to orange, has less color fade over time and undergoes a smaSer change 
in the cotor tone of the dye even after storage. 

Background Art 

[00021 Hat dyes can be cl&ssuled by the dye to be used thereto^ or whether may nave bleaching action of metanin 
or not "typical examples induct© a two-part permanent hair dye composed of a first part containing an atfcaU agent, an 
oxidation dye and a direct dye such as nitro dye end a second part containing an oxidizing agent; and one-part semi- 
permanent hear dye containing an organic acid or an afcaU agent and a c¥ect dye such as add dye, basic dye or nitro 
dye, 

The afrevcH*cs«fecd permanent hair dye Is however accompanied with the drawbacks thai color tone Im- 
parted by an oxidation dye Is not so vmd and the color dine hair dyed with a vivjd-cotor producing nitro dye ortBnariftp 
employed as a direct dye markedly fades over time and becomes dull soon even B the color tone fitfrtiSy after dyeing 
Is very vtvid (Japanese Patent AppScation taxi-Open (Kokm) No. Hm 6-27143S), 

(0004) Recently, hafir dyes containing as a direct dye a so-called caUonlc dye having a cation group contained In the I r 
conjugate system have been reported (Japanese Language Usld-Open Publication {POT) No, Hei $^507545, d-601 $£2 
or 1O-S02846, or Japanese PaSent Application LaJd-Open (Kbkai) No. He* 10-1 94942). They have been found to involve 
drawbacks that intended dyeSng effects axe not available owing to decomposition of mem caused by mixing, upon hair 
dyeing, with hydrogen peroxide ordinarily employed as an oxfolztng agent; and that when a catlonic group is contained 
In an azof.-N^-Vbased conjygated system, they are unstable to an alkali agent or a reducing agent essentia^ con- 
tained in a permanent hair dye, 

Disclosure of the Invention 

[0005] An object of me present invention is to provide a heir dye composition which has hirjt hair dyeing power, has 
less color facte over tine, and undergoes only a smaller change in color tone of the dye after storage, therefore has 
excellent stability. 

[OOOej The present Inventors have found that a hair dye composition containing the below-described compound- 
which is known as a cationac dye for dying or printing therew&h fiber materials, paper or leather and is, for example, 
described in Japanese Patent Application Laid- O per. (Kokai) No. Sho 53~t2931 , She 54-7425, She 54-1 27433 or She 
S6-764S7 is named as Basic Yellow 21 or Basic Yellow 2B - can Impart the hair w#t a vivid color ranging from yellow 
to orange wttnout ckjeomposing the dye upon hafc drying, exhibits execient light resistance, washing resistance, per- 
spiration resistance, friction resistance and heat resistance, and ur^rgoes a smaller change in the color tone of the 
dye after storage as compared with thai rightly after preparation because the dye exists in the composition stably 
10007) in one aspect of the present invention, there is thus provided a hak dye composition comprising, as a cirect 
dye, a compound represented by me following formula (1): 

A-CR^N-N^-BX" (1) 
[wfeereia, A represents a group of the following fermu& (2) or (3): 
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(in wtuch, F^ f R* end R 5 eacn irKfepenaeri% represents a C 1-6 alkyl group which may have a substihient, ring C 

may hava a subsl&uent or may be cyetocoraiefised with an aromatic ring, R* and ft 7 each inciependentiy f epmsants 

a 0 %s atkyl gro^ which may have a substifesent, or may becoupled to foim a hcterocyeie tegctherwlth ttoe adjacent 

rairogen atom, Z represents a C 1m4 dtvatent linear hydrocarbon {^oup which may have a substSuent and ring D 

may be cyclocondteneacf wan en aromatic ring) 

B represents an aromatic group which may have a substiiuenf, 

R 1 fcprcscsts a hydrogen atom or a C A4 alkyl group which may have a sunstiiucnx 

R2 represents a hydrogen atom or a efkyl gro^j which may nave a substftuent or an aromatic group which 

may nave a sufcsiituerti, or may fomn a heterocycle together wrtfi the carbon atom of the aromatic ring B, and 

X* represents an ankmj 

[0008] in another aspect of the present Invention, there is also provided a hair dyeing method wfcteh comprises 
applying the above-described hair dye composSion to the hair. 

Best Mode for Carrying out the Invention 

[0C09| In the formulas (1 ), (2> and (3), examples of the alkyl group as R^R 2 , R 3 , R* R* R* or R 7 include methyl, 
ethyl, propyl, isoprepyl and cydohexyi groups, which may each be substituted wiih an aryl, alkoxy, amino, hydroxy! or 
cyano group, or a halogen atom. 

[0010] In the formula (1 ), examples of me strbstftuent for the aromatic group as 6 or R 2 or for the ring C Include alkyl. 
aryl, alkoxy, amino, dklkytamrno, hydroxy!, cyano and nlro groups and halogen atoms, more specifically, methyl, ethyl, 
methexy ethoxy and diethylamlno groups and chlorine and bromine atoms, the substituent tor B may be cationic and 
a afocthytammofifum ethoxy group may fee mentioned as an example, 

[00111 fa the formula (3), examples of the C V4 divalent inear hydrocarbon group represented by Z ir^dude methylene, 
ethylene, tnmethyiene, propyfene and bytylene groups, which may eacn be substituted by an sryt, elkoxy, amino, 
hydroxy} or cyano group, era halogen atom 

[00i2i in wo formula [i) t examples ol the anion as X* include chloride iom, bromide ions, iodide Ions, trtchlomz^cfc 
acid Ions, tetracnJorozincic acid Ions, sulfuric acid tons, hydrosufvrfc add Ions, methyl sulfate Ions, phosphoric acid 
ions, formic acid Ions and acetic acid ions. 

[0013J Specific examples of the Qtrect dye (1) to be used in the present invention include the following compounds: 
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43 (0014J As tfte direct dye (1 }, one or more can be used. A&emativety, another dreci dye can be used In cembtnatloa 
Combination of the direct dye {1} with red and blue dyes makes it possible to dye tne hair with a deep ami highiy 
lustrous dark brown or black color. 

[001 SJ Example* of the direct dye other than the ©%ect dyes (1 ) indude Basic Blue 7 (C. 1 42595}* Basfc Blue 20 (<X 
I 44046), Bask Blue 9$ (CJ, Basic Wofet 10 {CJ. 45170), Basic Violet 14 (CJ, 42S1S), Basic Blown 16 (CJ, 

so t2250), Basic Brew 17 (CI, 122S1}, Basic Red 2 (C.I, S0240), Basic Red 22 (C.t 11 CSS}, Basic Red 76 (OX 12246), 
Basic Red 118 {CJ . 122&1 1 } and Basic Y&Uow S7{Ct. 12719); and bask: dyes as dssedbed in Japanese Patent Pub- 
lication No. She 5B-2204, Japanese PMe«t AppUeallan Laid-open No. He? 9-118832, Japanese Language Laid-open 
PubtteeUon (PCT) No. Hei B-5Q1322 or Japanese Language Laid -Open Publication (PCI) No, He! B-S07645, 
[0016J The direct dye {1 ) m pref eraWy added in an amount of 0.01 to 20 wt.%, more preferabty 0.05 to 1 0 wt%, 

S5 especially 0-1 to 5 wL<& based on th& whole composition (after mixture of all the parts when a two part or three part 
composition is employed: w$ apply equasy hereinafter). When anotfter direct dye Is added In combination, me 
content ot It in total with the direct dye (1 ) preferably ranges from 0,06 to 1 0 wt ,%, especially 0-1 to 5 
[0017] The hair dye composition of the present invention fe preferabfy ad|*sted to pH 6 to 11, with pH 8 to 11 being 
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especially preferred, Examples of the a&aB agent to be used roc pH adjustment Include ordinarily employed ones such 
as ammonia, organic arrunes and salts thereof. The alkali agent is preferably added En an amount of 0.01 to 20 wt.%, 
mom preferably 0.1 to 10 especially 0J5 to 5 wt.% based on the whote composition. 
(001 8J In the half dyo composition of She present invention, an oxidizing agent can be incorporated^ In this case, hair 

b dyeing and bleaching can be carried out simultaneously, which feditates more vivid hair dyeing. Ordmariiy employed 
oxidizing agents, for example, hydrogen peroxide, persulfaiea such as ammonium persuffate, potassium persuifate 
and scKfium persutfaie. peiboraies such as sodium perborate, percarbenatas such as sodium percaibonale and 
bromates such as sodium bmmate and potassium cremate are usable, Out of them, hydrogen peroxide fe especially 
preferred. The oxidizing agent is added in an amount of 0.S to 10 wi especially 1 to ft wt%, based on the whole 

to compos&on. 

[0019] in the hair dye composition of the present invention, an oxidation dye can be incorporated further, This incor- 
poration enabtes markedly vMd dyeing not attainable by the single use of an oxidation dye. The above-exemplified 
oxidizing agents can be used as an oxidizing agent, wfth hydrogen peroxide being particularly preferred, Mematfvety, 
an oxidizing enzyme such as taccase can be employed. For the oxidation eVe, known color developers, and cottiers 

15 ordinarily employed for an oxidation typo hair dye can be used. 

[0020] Examptes of the developer Include p-phcnytcncdlamincs having one or several groups scfected from NH e % 
NHrV end NRg-groups (m which, R represents a aikyt or hydroxyalkyl group} such as p-phenyfenediamsse, p- 
toluyleneolamjne, NHnemyliH^n^enesdiatnine, cf^rtH3^hfttylenecSamine, 2-f^'-hyoVoxyethylamino>^-amBtotolu- 
ene, IWbs^hydmxyethyJ}-^ 24iydra)^aiyH>-phenylenedismine, 2^olmefhyli>^henyfeae- 

*e diamine, mclhoxy-P'pncnylencdtamine, z^ichioro-p-c^ienyleRediamiric. z^loro^'mctnyl^'phenylcncdiamlne, 
6-me^xy-3-methyi-p-pr>enylenediam{ne, 2 3 S^teminoanisele, r^-hydmxyprepy#-pi^ and N- 

2-mea*oxyethyH3-phejiy}ene<2amine; 2 t 5-diaminopyridine derivatives and 4 T 5-c^anunopymzole derivatives, p-ami- 
nopnenote such as p«aminephenel, 2-methyl*4-arrtophencL N*mMhyi*p-atnmophenoL 3-methyi»4^nopl>enol, 
2»6-c1mcthyl'4^unJnQphenci a^^lmcdiyl^^nophenot, 2^cBmc4htf4^mlnophene4 and 2^-*&nc4hyi-4*aml- 
nopfcenofc o-aminophenots, c^henylenediamJnGS, 4 4 4*KSarrtopheny1amine and h)r^roxyprcf^ls(l^r^roxye«!^ 
phenyienedfcarnme); end salts thereof , 

[00211 Examples of the coupsernradude t-rtapfcthei, 1 ^ihye^napnthalene, 1,7-dihycfeoxynaphthaiene, 2,7*dihy» 
droxynaphthalenc, 5^ri^*2-n^yipnenci fc^hydmxyctfcry^ 2,4-diamlnoanisole, m- 

tduytenedarnine, resorem, rn^hen^ned&mine, m-ammophenol, 4^^oresorc«» t 2-methylresorcin, 2,4-diami- 

so nophenoxyethanol, ^S^mlnepyrtdine, 2-emino^ydroxypynidine, 4^ydrexyindoia r S^tydmxyindole, 2,4-clamtfto- 
6-hyonttypytfmialne y 2,4 ; 6-ti^nopynrnkSrie ? 2-3mine^£-o^iydraxYpyr^ 4^am^^6^ir^roxypyrBnidine, 
4,6-Q^^2«l^oxypynMc^e and i>bls(2,4Hi!aminophenoxy^ and salts thereof, 
[0022| As the developer or coupler, they may be used either singly or to combination. Each of the developer and 
coupler is added rn m amount of 0-01 to 20 wt.%, especially 0.$to 10 wt% based on the whole composifem, 

55 [0023J To the hair dye composition el the present invention a known automation dye typified by an Indole or an 
indoilne, era known drect dye such as a nitre dye or a disperse dye can also be added. 
[00241 When an anionic component (such as anionic surfactant or anionic pc4ymcr ) is added to the hair dye compo- 
sition of tna present invention, 3 is preferred to satisfy the following equation: 

40 "Ion acUvfty concentration of the anionic component/ion activity coneentratson of the cationie direct dye (1) s B* 

The term ion activity c«neemraiion* as used herein means *moiaf concentration x ionfc valence* 

[0025] Addition of a pcfyof , poiyot alkyt ether, cat Jonfe or amphoteric potyrner or silicone fo the hair dye composition 

** of the present invention Is preferred for uniform hair dyeing and Improvement In cosmetic effects. 

[0026J In addition to the alwve-described exponents, those ordinarily employed as a raw material for cosmetics 
can be added to the hair dye composition of the present invention w&hsn an extent not impairing the advantages of the 
present Invention, Examples of such an optional component Include hydrocarbons, animal or vegetable fate and o$s, 
higher fatty acids, organic solvents, penetraHon promoters, csuonfc surfactants, natural or synthetic polymers, higher 

so alcohofe, ethers, amphoteric surfactants, nonienic surfactants, protein denvatrves, amino acids, antiseptics, chelating 
agents, stabilizing agents, an&Mtidanis, plant extracts, crude drug extracts, vtamats, coterants, perfumes and ultraviolet 
absorbers, 

[00271 The hat dye composition of the present Invention can be prepared in a conventional manner into a one-part 
cemposiion, a twoi>art composition having a ffna-p^cc^onent containing en eM agent and a seconoVpart com- 
s? portent containing an oxidizing agent, or a three-part composition containing* in action to these two components, a 
powdery oxidizing agent such as persutfate, The direct dye (1) can be Incorporated In either one or bo4h of these 
components of the two-part or !hTee*part composition^ Tne one»part typo is applied to the hair directly, wf$e the two- 
or thrae-part type »s applied to the h^r after mixing these parts upon hair dyeing. 
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(0023) No particular imltato is Imposed on the torn of the halroye composition of the present fcwemtan* Examples 
include powder, iransparenl liquid. envutEion, cream, gei ? paste, aerosol, and aerosol foam, ft preferably hasavmcosHy 
of 2000 to 1 00000 mPa s in tho stage of application to the hair (after mixing of all the components when a two-part or 
&rec»part type Is employed), 

-Examples* 

[002$] Compounds employee 5 In the below*6e$ttt>ed examples arc as toOcws; 
Compound (a) 




Compound (b) 




Compound (c) 

H A Q CH 3 




Compound (d) 

CH* 

Examples t to 5 



[0030] in a manner known dot se in the art, heir dye coniposittons as shown in Tabfe 1 were prepared. 

Tabid 1 





Examples 3 




1 


2 


3 


4 


6 


Dye [Confound (a)) 


0.2 




CAB 


0,1 




Dye [Compound Cb>I 




0,5 




0.1 


0.2 
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Table 1 (coiflfmicd) 





Examples 3 




1 


2 


3 


4 


& 


Dye [Compound {d)| 






0.15 


0.1 


0.05 


Dye [Basic Slue 7] 






o.i 


o.i 




Ethane* 




5 . 




5 


5 


Propylene glycol 






5 




5 


DiethyJene* glycol monoelhyl ether 




10 








Guar gum 


1 










Kyoto xypropyl guar gum 




1 


1 


1 


1 


"Gufqaat 734* (trade name, product of ISP Japan) 


1 




1 






"Catlnai LC100* (trade name, product of Toho Chemical Industry) 




1 






1 


"•PotyethGr-modifffid silocone KF6005" (Irada name, product of Shu^Ete« 
Chemical) 










0.4 


*Amodirftethfc»ne SWa702C" (trade name, prod*** of Dov* Coming Toray 
Sicon*) 








1.S 




Mpnoetenplamffw 




Pnosp&orie add 


Amount to adjust pH to 8 


Perfume 




Water 


balance ! 



Examples 6 to 9 

[0031] In a manner known gar ee irt the ati hair oVe composition* as shown in Table 2 were prepared. 
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Table 2 





Examples 




6 


7 


8 


9 


1st part 


Dye [Compound (a)] 


0-2 




0-15 


0,2 




Oye (Compound (b)] 




0.1 


0.1S 






Oya tOompoand (d)J 




0.1 




0 05 








0,3 








co Wf. «j AqUGOus ammonia 


5 




Monoeihanolsmine 


2 




P<ropylGiie glycol 


8 




Potyoxycthylcne (20) Isoslcaryl ctfter 


24 




Pctyoxyeihylene (2) isosteary! ether 


20 




"!Merqu&t 280* (tracte names product ol Cation Corp,, &3S wt.% a^ueo^s 
solution} 


S 










"Polymer JB400* (trade name; product ol Union Carbide) 




0,5 




OS 




"Amoriimeailcflifte SM8702C* (trade itmne; product of Dow Gomrnfl Torey 
Silicon©} 






22 






"Poly ether mod? iecf aSicone KFaW (tracfe name; product of $?Bn-epi 
Chemical) 








0.5 




Tetraaedhim e^ylene^^snetmacetate 


0J j 




Perfume 


q.s 




Ammonium chloride 


Amount to a 


djustpHtolO 




Water 


Balance 


2nd part 


36 wt.% Aqueous nytfrogen pexexlde 


17,1 




Memylporaben 


OA 




Pfcosphorte acid 


Amount to m 


flust pH to 3,5 




Water 


Balance 



Examples 10lo12 



[00331 In a manner known per ae In the art, hair dye ooropositfcna as shown In Tabte 3 were prepared. 
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Table 3 





Examples 




10 


11 


12 


1st pert 


To&ene-2,Sn#8mine 


1,9 


1 






Para-ammophenol 






t 




Resoles* 


2 














1,1 








1.37 






Dye [Compound (b}] 


0.05 








Dye (Compound (b) J 




0,1$ 






Dye {Compound (c) j 






OJ 




28wi% Aqueous ammonia 


S 




Monoetkanoiamine- 


2 




Propyls®* spycoi 


8 




Potyoxyelhyleiie (20) laoslearyl ether 


24 




Polyoxyetnytene (2) teostearyl effief 


20 




■Merqua1280* (trade name; product of Cafcori Corp., a 35 wt.% aqueous 
solution) 


8 








"Po^mer JFWOO" (trade name; product of Union Cara«fe) 




0.5 






*AmodimethiconeSM8702C'' (tradename; product of Dow Coming Toray 
Silicone) 






2 




Sodium sulfite 


0,05 




Ascorbic acid 


OS 




Teirasodlum ethyie^diaminetetraecetate 


0.1 




Perfume 


q.s. 




Ammonium cntoride 


Amount to adjust pH to 10 




Water 


Balance 


2nd part 


35 wt.% Aqueous hydrogen peiojdde 


17.1 




Methyfp&flsben 


0.1 




Phosphoric acid 


Amount to adf*m pH to 3.5 




Water 


Balance 



Example 13 

(0033J In a manner known gerse totfce arUN> following hair dye composition was prepared. 



(First pan) 


(Wt,%) 


Para*ammopnanol 


1 


Para»amato«ortho-cresol 


1.1 


Compound (a) 


0.1 


28 Aqueous ammonia 


s 


Monoemanotosne 


2 


Cetanol 


85 
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(continued) 



(First past} 


(wt.%) 


Foryojryeihylene (40) ©etyl ether 


3 


Poryoxye3hy1ene (2) cetyl emer 


3,5 


^earyt trimethyi arnmonium chloride 


a 


Uqutd paraffin 


o,s 


Sodium sulfite 


COS 


Ascomfc acid 


o.s 


Tdrasoctei <^hyi(^lamlfifil«^raac^ate 


0,1 


Perfume 




Ammonium chloride 


Aroeumtoa<$i$tpHto10 


water 


Balance 


(Second part) 


(wt.%) 


36 wi% Aqueous hydrogen peroxide 


17.1 


Methyfp&raoen 


0,1 


Pnosphorfc acid 


Amount to adjust pH to 3.5 


Water 


Balance 



Claims 

1. A hair dye composition compr%!ng, as a direct dye, a compound represented by the- following formula (1): 

a-crWnr 2 -bx" (1) 
[wherein, A represents a group of the toOowmg formula [2) or (3*; 




m (3) 



(wherein, R 3 , R* and R* eech fiKiependemly represents a aSeyt group whicn may have a substfcuent, ring 

C may have a substtasnt or may fry eyclocondensed wltti an aromatic ring, R 6 end R 7 each independeiuly 

represents a alkyl group which may have a suhstitueiti or may be coupled to form a hetwocyda togetner 

with ma adjacent nitrogen atom, Z represents a divalent Bnear hydrocarbon group which may have a 

satostfcuem end ring D may bo cyctoccndenscd *M) an aromatic hng) 

B represents an aromatic group which may have a substfcuent, 

Rl represents a hydrogen atom ore a!kyl group whicft may have a subsiiiuent, 

R 2 represents a hydrogen atom Of a C t , 5 alkyl group wh fen may have a subsMuent or an aromatic group which 

may have a substfaicnt or may form a hc^erocycte together with the carbon atom of the aromatic ring B» and 

X* represents an anion J 

2< A hair dye composition accordrng to claim t ( further comprising an omz'mg agent. 
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3, A hair dye^amposltfon according to claims 1 or 2, further compttsmg an oxidation dye. 

4. A hair dyeing method, which comprises applying a hair dya composition as ciaimod in any ona of claims 1 to 3 to 
the hair. 
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